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Tém tit:

Hién nay, vi¢c nghién ciru vé vong doi ciing nhwr quén Iy vong doi sin pham dang dwgc nhiéu nwée quan tam, dic biét 1a doi véi nhimg
sin pham c6 d9 phite tap cao, tudi thg dai. Mot trong nhimng ndi dung ciia quan ly vong doi 1a tinh toan, xdc dinh chi phi vong dm san
pham Viéc tinh toan chi phi vong doi san pham sé cho phép nha quén 1y, nguoi si dung biét chi phi cin phai bé ra dé mua sim san
pham, cic chi phi cAn phai dy tru trong qua trinh khai thac nhw chi phi sira chira, bao tri, chi phi thanh 1y tiéu hity, ciing nhw cho biét
hiéu qué kinh té ciia viéc mua sim va khai thac sir dung san phdm dé. Bai bao trinh bay m hinh tinh toén chi phi vong doi cho xe 6 to
va thure hién tinh toan cu thé cho xe Kamaz 43119/43118. Két qua tinh toan cho phép dénh gia mirc d) dong gop ciia cac thanh phin chi
phi trong vong doi san pham, tir d6 cho phép nha quan Iy xay dung du tri tai chinh cho cac giai doan vong doi va so sanh dugrc chi phi
vong doi ciia san pham tinh toan véi cAc loai san pham dang lwu hanh dé ¢6 lwa chon phu hep.

Tir khéa: chi phi theo vong doi san phim, du doan chi phi, md hinh tinh to4n chi phi, vong doi sin pham.

Chi 56 phdn logi: 2.11

1. Ddt van de

Khéi niém vong doi san phiam hién nay dugc tng dung
rong ri cho cac san pham cong nghiép c¢6 thoi gian sir dung
dai, vi du nhu méy bay, tau chién, phuong tién co giéi duong
b, cac trang bi cong nghé [1]. Thong thuong vong doi dugc
hiéu gdm cac giai doan: nghién ctru va 1ap ludn ching thiét ké
- thiét ké - ché tao, san xudt - khai thac, van hanh - thanh 1y,
tiéu huy [2, 3].

Gan v6i khai niém vong doi san pham 1a khai niém “chi phi
vong doi san pham” (Lifecycle cost - LCC). Pay 1a mét trong
nhitng dic tinh quan trong cua bt ky san pham cong nghiép
phtc tap nao. Chinh vi vay, viéc tinh toan chi phi vong doi cta
cac san pham nay cling la mot bai toan dugc cac nha quan ly
va san xudt quan tam. Theo nghia ddy du, chi phi vong doi san
phim thong thudng bao gdm: chi phi nghién ctru; chi phi thiét
ké va ché tao san pham; chi phi dua san phim vao van hanh;
chi phi khai thac; chi phi duy tri trang thai k¥ thuat cta san
pham (bao dudng, sira chita) va chi phi thanh ly/tiéu hiy khi
hét thoi gian vong doi [4]. D4i voi cac san pham duge mua,
nhap vé st dung thi khai niém chi phi vong doi s& bao gdm céc
chi phi chinh sau: chi phi mua sim ban dau; chi phi khai thac,
chi phi bao tri, bao dudng; chi phi stra chita; chi phi thanh 1y/
tiéu huy [4].

Khi tinh toan chi phi vong doi san pham, can sir dung cac
dir liéu nhéan dugc khi phan tich d6 tin cay: cuong d6 hong hoc,
thoi gian stra chita - khoi phuc hoat dong... ciing nhu chi phi
vat tu, phu tung, chi phi cho thiét bi va dung cu bd trg, chi phi
nhan coéng. Céc dit liéu nay cang chinh xac thi két qua tinh toan
chi phi vong doi cang gan véi thuce té va hidu qua ra cac quyét
dinh quan ly cang cao... Két qua tinh toan chi phi vong doi san
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phim s& cho phép nha quan ly, nguoi s dung blet chi phi can
phai bo ra dé mua sdm san pham, cac chi ph1 can phai dy tru
trong qué trinh khai thac, ciing nhu cho biét hiéu qua kinh té
clia viéc mua sam va khai thac sir dung san pham d6. Chi phi
vong doi cling ¢ thé duoc tinh cho céc loai san pham, trang bi
tir cac nha san xuét khac nhau hodc véi mirc do hién dai khac
nhau dé gitip so sanh, lya chon trang bi phtt hop véi kha ning
cong ngh¢ va tai chinh.

Bai bdo trinh bay mod hinh tinh todn chi phi vong doi
cho xe 6 t6 Kamaz va vi du tinh toan cu thé cho xe Kamaz
43119/43118.

2. M hinh tinh toan chi phi vong doi cho xe Kamaz

Theo E.B. Sudov va cs (2014) [1], thong thuong tong chi
phi trong cac chu ky trén dugc chia thanh chi phi mua sam, chi
phi s¢ hitu va chi phi tiéu hity. D6i véi mo hinh so b c6 thé
chia LCC thanh 5 nhom:

LCC = C, + Cyye + Copp + C

OoMC OMP ‘OMO CI) ( 1 )
trong do: C,: chi phi dau tr mua sim ban dau (Purchase cost)'
C...: chi ph1 stra chira; C_ .: chi phi bdo tri du phong; C_,

oMC*
chi phi khai thac st dung; C_: chi phi thanh ly/tiéu huy.

2.1. Chi phi ddu tw mua sim ban dau
Chi phi mua sam c6 thé tinh qua cong thirc sau:
Cp=Cep+ Cpp+ Cy+ Co+ Cg )

trong d6: C_,: chi phi ctia chu ky xac dinh yéu cau dbi véi xe
0 t0; C,: chi phi thict ké va phat trién xe 6 t0; C,: chi phi chu
ky san xuat xe 6 to; C: chi phi ctia chu ky ban xe 6 t6; C;: chi
phi dam bao stra chira trong thoi gian bao hanh.
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Abstract:

Currently, research on life cycle and product life cycle management
is of interest in many countries, especially for products of high
complexity and long service life. One of the issues of product life
cycle management is the calculation and determination of product
life cycle costs. Calculating the product life cycle costs will allow
managers and users to know the cost that needs to be spent on
acquiring the product (purchase cost), as well as corrective
maintenance cost, preventive maintenance cost, operation
cost, disposal cost, and also indicates the economic efficiency
of purchasing, operating and using this product. This paper
presents the mathematical model allowing a truck’s life cycle
cost calculation and performs calculations for a specific Kamaz
43119/43118 truck. The calculation results allow evaluation of the
contribution level of the cost components in the product life cycle,
thus allowing managers to build financial estimates for the life
cycle stages and compare the calculated product life cycle costs
with the types of products in suitable circulation.

Keywords: costing modelling, cost prediction, product lifecycle,
product lifecycle cost.

Classification number: 2.11

2.2. Tinh toadn swra chita va chi phi bdo tri

Tdng chi phi bao tri phuong tién bao gdm cé chi phi bao tri
stra chita vao bao tri du phong dugc tinh theo cong thuc sau:

Com = Cove + Conr (3)
trong do: C,: chi phi bao tri; C_,.: chi phi swa chita
gita cac lan hong; C

oMC

chi phi bao tri du phong.

OMP:
beé tinh todn du tru chi phi cho bao tri sua chita, cac ham
toan hoc dugce md ta nhu sau:

C 11 1
Cone = [;?t +C_,.tt, [a - o ] +C,tt, =

Sd](HLP) 4

trong do: COMC chi phi dy tru cho sua chira trong qua trinh stir
dung; t: thoi gian str dung tinh theo nam; t : quang dudng trung
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binh xe chay trong 1 nam; ®: quang duong trung binh gitra cac
lan hu hong; C,: chi phi trung binh cho mdi 14n stra chira, bao
g6m ca vat tu va nhan cong; C_, C_, la ch1 phi trung binh cho
mdi lan sira chita vira, stra chira 16n bao gom ca vat tu va nhan
cong; t ., t  la quing duong ticu chuin dén stra chita vira, sira

chira I6n; L, 1a ty 1€ lam phét trung binh nam.

Duy toan chi phi bao dudng dy phong duoc xac dinh nhu
sau:

1 1 1
Conp = (CM.t +Cy Lty ( - j +C, Lt tJ(l +L,) (5)
bd2

bdl tbd2

trong do: C,.: chi phi du tru dé dam bao bao tri dy phong
trong giai doan khai thac su dl_mg‘t, C,,: chiphi trung binh dam
bao cho bao tri du phong, bao gom cac chi phi vé nguyén vat
li¢u va nhan cong trong 1 dcn vi thoi gian lao dong; C, av C.io
1a chi phi trung binh cho mdi 1an bao dudng 1 va 2, bao gom ca
vat tu vanhan cong; t, . t, . 1a quang duong tiéu chuin dén stra

chira vira, stra chira 16n.
2.3. Du dodn chi phi sir dung phwong tién

Chi phi cho qué trinh st dung phuong tién, hay chi phi cho
khai thac van hanh dugc xac dinh qua cac thanh phan sau:

Como =Ci +C, +C, +C,, +Cy, +C,, +C,. +C,, (6)
Voi:
F 160 Pty (7)
oL Caor PUL 0 (8)
100
C; = Ii'n'l 'Pl (9)
CAB = dz:g NP (10)
Crr =C, +Cyr (11)
trong do6: C,,,: chi phi du doan cho khai thac sir dyng; C :

mirc tiéu thu nhién li¢u trung binh (lit/100 km); P_: don gia 1
lit nhién ligu (gi&/lit); t: quang duong hog}t dong trong 1 nam
(km); C,, : mtrc tiéu‘ thy trung binh cta dau m& nhon (lit/100
km); P : don gia déu’ md nhon (gia:l/li:[); d : quang duong sir
dung trung binh cta 16p (km); n_: s6 10p trén phuong tién P
don g1a 16p; d s : quang duong su dung trung binh cua c quy;

- 6 luong dc quy trén xe; 5. don gia ic quy; C;: chi ph1
mua bao hiém; Cr : thué duorng, tat ca cac chi phi tren déu
duoc tinh kém theo ty 1¢ lam phat theo trung binh nam.

2.4. Dy dodn chi phi thanh ly tiéu hiy phwong tién

Chi phi cho thanh 1y, tiéu huy phuong tién c6 thé dugc xac
dinh thong qua cac thanh phan sau déy:

CD :CDD JrCDR (12)
trong d6: C: chi phi cho vigc thao d& va di chuyén céc chi
tiét may; C ch1 phi cho viéc tai sir dung va tiéu hiy an toan.
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3. Két qua va ban luan

S6 liéu du vao (dugc théng ké tir don vi sir dung va tai li¢u
nha san xudt cung cap) va két qua tinh toan cho 1 xe Kamaz

Kot

Chi phi mua sdm ban dau(Triéu VND)

Théng sé tinh toan

R 1A a1 800
43119/43118 duqc the hl@n o bang L Chi phi trung binh méi lan stra chira (Triéu VND) 2
Bang 1. S0 ligu dau vao tinh toan. Quang dudng trung binh gitta méi lan hu hdng (km) 10000
STT Théng sb Kyhiu Gidtri Donvitinh S8 Iuang acquy trén xe(cé) )
1 Chi phi mua sim ban dau (€ 830 Triu dong Hanh trinh stra chifa (nam) s
2 Chi phi trung binh cho mdi lan sira chira C, 20 Triéu ddng Théng s6 mic dinh
3 Thoi gian sir dung t 25 Nim Quéng dudng trung binh tudi tho 16p xe (km) 40000
4 Hanh trinh trung binh giita cac lan hu hong [0] 10.000  km Mre tiéu thu nhién liéu T8 (lit/100km) 0
5 Chi phi trung binh cho bdo dudng du phong C, 2 Triu dong Bon gia 1 lit nguyén liéu (Triéu VND) 0075
6 Quingdudng tiéu chuin dén bao dudngcdp 1t 2000 km Tiéu hao trung binh dau nhan (lit/100km) -
7 Quang duong tiéu chuan dén bao dudng cip 2 to 10.000  km S6 Iuong I16p xe (cai)
: 6
8 Quing duong tiéu chun dén sira chira vira L 35000  km Gié thanh 1 18p xe (Triéu VND) .
9 ing dudng tiéu chuan dén sira chita I¢ 70000k . N
Quing duong ieu chudn dén sia chiialon 1 " Hinh 1. Giao dién nhap théng sé diu vio trén phdn mém Quan Iy véng
10 Chi phi trung binh cho bao dung cép 1 Cy 10 Triéu dng doi san pham.
11 Chiphi trung binh cho béo dudng chp 2 C, 25 Trigu dong Gia trj tong chi phi theo vong doi tinh theo s6 nam sir dung
12 Chi phitrung binh cho sia chira vir c 2 Trigu déng tu;O’ng ung dugc tinh cung véi gid mua sam ban dau (830 triéu
: dong).
13 Chi phi trung binh cho stra chira 16n C, 45 Triéu dong ) » . .
it G o i et bl (e 6 V61 mo hinh toan hoc dugc thiét 1ap, chi phi theo vong doi
tre tiéu thy nhién liu trung binh (theo tai liéu , , , 21 cn_ 210 R , .
ER éng din st dyng) . 60 Lit/100 km duoc tinh toan cho 1 xe duoc t‘he hién o'bang 2 V2.l ’hmh 2. Vi
. o o b thong s6 dau vao, két qua dau ra 1a chi phi du kién theo nam
15 Don gia | lit nhién liéu P 0,025 Triéu dong , . fe R C o £ | .
su dung dugc so sanh vai tong chi phi thyuc té cho ting xe. Cac
g~ Quing dubng hoat dong trung binh trong I 5000 km két qua nay gitp cho cong tac lap ké hoach du tru kinh phi
nam
17 Mifc tiéu thy trung binh cia diu nhon ¢ 005 Lit Bang 2. Ket qua tinh toan chi phi theo vong doi (triéu dong).
18 Pon gid diu md Doy 0,03 Trigu dong Nim st dung (nim)
o , Chi phi
19 S0 1op trén phuong tién (khong tinh lop dw 1 6 Cii 2 3 5 10 15 25
phong) Béotr, stachira 68,90 111,30 180,20 318,00 604,20 922,20 1950,40
20 Don gié 16p P 50 Triu dong Sir dung 9536 19073 286,09 47681 95363 143044 238407
21 Quing dudng sit dung trung binh cia I6p L 40000 km Téng 102036 115573 131609 163681 238363 316044 508407
22 S6lugng dc quy trén xe n, 2 Bo
KET QUA TiNH TOAN KHAO SAT KINH PHi THEO THOI GIAN SU’ DUNG
23 Don gid ac quy Ps 5 Triéu dong
24 Chi phi mua bao hiém C 0 Trigu dong 1200000000 -
25 Thue duong by Cer 8,04 Trigu dong 400000000
26 Ty ¢ lam phat trung binh nim L 6 % Nam 5 »:
) ; ) . N 600000000 @ Chiphi tinh toan(VND): 700000000 r
27 Chi phi cho thao d& va di chuyén Cop 10 Triéu dong
@ Chiphi thuc t¢(VND): 800000000
28 Chi phi cho tai sir dung va tiéu huy Cor 20 Trigu dong

Céc thong s6 dau vao, mo hinh toan hoc tinh toan duoc
hoan thién trén hé thong phan mém hoat dong trén giao dién
web gitip hd trg, quan 1y va tinh toan dy trti chi phi theo vong
doi san pham (hinh 1).
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Hinh 2. Két qua tinh toan khao sat kinh phi theo th&i gian str dung.
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ciing nhu ¢6 thé cho phép ddi sanh véi kinh phi tiéu hao thuc
té duoc cap nhat lién tuc theo 1y lich hoat dong cta xe (vi du
6 hinh 2). Moi thao tac va két qua trén dugc thuc hién dé dang
thong qua giao dién hé théng phan mém 14 san phim cua dé tai.

Tuy nhién, mét s6 thong s6 ddu vao can dugc xtr Iy qua bd
s6 lidu théng ké nhiéu nam. Viéc nay hoan toan cé thé thuc
hién duoc néu viéc trién khai 4p dung phan mém duoc lién tuc
theo nhiéu nam tai nhiéu don vi va dugc cap nhat thong s6 theo
thoi gian thuc sir dung trang thiét bi. Pong thoi, huéng phat
trién tiép theo 1a img dung cong nghé tri tué nhan tao nham
phan tich danh gia so bo dit liéu lam dau vao cho qué trinh tinh
toan udc luong.

4. Két luan

Thong qua viéc thiét lap dugc md hinh toan hoc phuc vu
tinh toan chi phi theo vong doi san pham (vi du tinh toan duoc
thyc hién cho 1 xe Kamaz) da gitp tinh toan uéc lwong dugc
cu thé tong chi phi, ciing nhu cac loai chi phi khac (chi phi bao
tri - stra chita, chi phi str dung). M6 hinh toan dugc kiém ching
v6i cac két qua tinh toan dwoc trinh bay trén cac nghién ciru
c6 lién quan thé hién su chinh xac va do tin cdy cua két qua
tinh toan. M hinh toan hoc dugc cu thé héa thong qua phan
mém van hanh trén nén tang web, voi giao dién than thién, dé
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sir dung hd tro rat 16n cho cac don vi trong cong tac quan 1y,
lap ké hoach, du tru kinh phi. Viéc hi¢u chinh md hinh toén va
tich hop 1én phan mém cho phép tinh toan chi phi cho céc loai
trang thiét bi khac sé& 1a hudng phat trién tiép theo cua nghién
cuu nay.
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Nhém téc gia xin cam on Chuong trinh “Hd trg nghién ciru,
phat trién va img dung cong nghé cia cong nghiép 4.0”, ma s6
KC-4.0/19-25 da tai trg thyc hién nghién ctru nay.
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